Interaction of integrins alpha v beta 3 and glycoprotein IIb-IIIa with fibrinogen. Differential peptide recognition accounts for distinct binding sites.
Glycoprotein (GP) IIb-IIIa is the major fibrinogen receptor on platelets and participates in platelet aggregation at the site of a wound. Integrin alpha v beta 3, which contains an identical beta-subunit, is expressed on endothelial cells and also serves as a fibrinogen receptor. Here, we demonstrate by several criteria that purified GPIIb-IIIa and integrin alpha v beta 3 bind to distinct sites on fibrinogen. First, a plasmin-generated fragment of fibrinogen lacking the RGD sequence at residues 572-574 retained the ability to bind GPIIb-IIIa, but failed to bind integrin alpha v beta 3. Second, a monoclonal antibody which exclusively recognizes the RGD sequence at fibrinogen A alpha chain residues 572-574 abolished interaction between integrin alpha v beta 3 and fibrinogen, but had only a minimal effect on fibrinogen binding to GPIIb-IIIa. Finally, we show that the difference in recognition of sites on fibrinogen by these two integrins is probably a consequence of their remarkably different ligand binding properties. Peptides corresponding to fibrinogen gamma chain residues 400-411 effectively blocked RGD sequence and fibrinogen binding by GPIIb-IIIa, but had no effect on the ability of integrin alpha v beta 3 to bind these ligands. We also show that integrin alpha v beta 3 has a higher affinity than GPIIb-IIIa for a synthetic hexapeptide containing the RGD sequence. In fact, this RGD-containing peptide was 150-fold more effective at blocking fibrinogen binding to integrin alpha v beta 3 than to GPIIb-IIIa. Collectively, our results demonstrate that integrins alpha v beta 3 and GPIIb-IIIa display qualitative and quantitative differences in their ligand binding properties, as is evident by their ability to interact with synthetic peptides. The ultimate result of these differences is the recognition of distinct sites on fibrinogen by the two integrins. These observations may have relevance in the processes of hemostasis and wound healing.